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§ 10. Effect of Magnetic Axis Position on
Energy Confinement
not show any difference for the magnetic axis position (see
Fig.2(b)).
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Fig.2 Energy confinement time in the core region (a) and
the pedestal region (b) as a function of the prediction
of the ISS95 scaling for different magnetic axis
positions.
Reference
1) Yamada, H., et aI., Phys. Rev. Lett. 84 (2000) 1216.
Fig.1 Dependence of major dimensionless parameters for
cases with different positions of the magnetic axis.
A clear difference of confinement performance for the
magnetic axis position has been reported from the LHD
experiments. In the heliotron configuration, the inward shift
of the magnetic axis is effective in suppression of
neoclassical transport. Indeed, the confmement degradation
in the collisionless regime has not been observed in the case
with Rax=3.6m for NBI heated plasmas while the outward
shifted configuration show a clear degradation depending on
the collisionality due to enhancement of the neoclassical
transport. However, the advantage of the inward shifted
configuration has been also confirmed in the collisional
regime where the neoclassical transport does not play an
essential role. Heat deposition profile has an impact of on
the global confinement and the configuration with Rax=3.6m
is unfavorable for the central heating of NBI because of
off-axis alignment of tangential NBI. However, confinement
performance with Rax=3.6m is obviously better than the
outward shifted configuration. Figure 1 shows the
dependence of energy confinement time on major
dimensionless parameters, i.e. 'En oc P *-Q V *b pc ,. Weak
gyro-Bohm nature is common to all cases. Dependences on
v* and are less significant, however, dependence is
stronger in the outward shifted configuration.
Decomposition of the confinement region into the core and
the pedestal has been employed to discuss the transport
characteristics in the recent studies. Here it should be noted
that there does not always exist a large change of the
temperature gradient to define the pedestal in LHD and the
pedestal is conceptually defined as the specific radius of
p=O.9. Although it has been clarified that the confinement
characteristics remains weak gyro-Bohm in both regions in
the previous work, the recent experiment with upgraded
heating capability enable the systematic comparison of
configurations with different magnetic axes. Performance
can be compared with referring the ISS95 scaling
,18895 = 0 079a 2.21R 0.65 p-O.59n0.51B o.83 0.4E' abs e '213 '
where the units of Te, B, Pabs and ne are T, MW and
1019m-3, respectively. Here the absorbed power is estimated
from the direct measurement of the shinethrough power of
NBI on the damping armor and the 3-dimesional
Monte-Carlo simulation, and the magnetic field is the
volume averaged toroidal field. For the pedestal part
rJ:S95,ped , ne(0.9) is used instead of fie' The formulation
of decomposition is described in ref. [1]. There is a clear
advantage of the inward shifted configuration in the core
region (see Fig.2(a)). The improvement of transport by the
inward shift of the magnetic axis can be..pronounced since
the inward shifted configuration (Rax=3.6 m) has indicated
better performance in the core part than the outward shifted
configuration in spite of a unfavorable broader heat
deposition profile. In contrast, the pedestal confinement does
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